Body condition or obesity has profound effects on estrus, follicle development, endocrine and conception in both livestock and human beings. To identify potential genes and pathways associated with follicle development in goats of different body condition scores (BCSs), the global gene expression levels of 2.0-3.5 mm follicles from 24 Yangtze River Delta white goats were analyzed by ribonucleic acid sequencing (RNA-Seq). A total of 2,019 differentially expressed genes (DEGs) were identified in obese goats compared with the control, with 381 up-regulated and 1,638 down-regulated. A total of 309 DEGs were associated with reproduction in top-15-cluster-frequency Gene Ontology (GO) terms, and they accounted for 47.3% of all DEGs in biological process classification (653). Using Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis, several pathways relevant to reproduction and metabolism were enriched, such as cytokine-cytokine receptor interaction, steroid hormone biosynthesis, etc. Based on the results of GO analysis and KEGG analysis, eight DEGs related to reproduction and metabolism were selected for quantitative real-time polymerase chain reaction (qRT-PCR) assays. The results showed that the expression level of these genes exhibited similar trends to the expression pattern of RNA-Seq. In addition, no significant difference was found in the intrafollicular estradiol (E2) concentration between the obese group and the control. The concentrations of progesterone (P4) and leptin were lower, and a higher E2/P4 ratio was found in the obese group. In summary, the establishment of goat follicle transcriptome would provide a useful reference for the molecular mechanism of follicle development. The combined analysis of DEGs, enriched pathways and follicular fluid composition revealed that P4 and leptin might be potential biomarkers of follicle development in goats.
23 (KEGG) analysis, several pathways relevant to reproduction and metabolism were enriched, such 24 as cytokine-cytokine receptor interaction, steroid hormone biosynthesis, etc. Based on the results 25 of GO analysis and KEGG analysis, eight DEGs related to reproduction and metabolism were 26 selected for quantitative real-time polymerase chain reaction (qRT-PCR) assays. The results 27 showed that the expression level of these genes exhibited similar trends to the expression pattern 28 of RNA-Seq. In addition, no significant difference was found in the intrafollicular estradiol (E 2 ) 29 concentration between the obese group and the control. The concentrations of progesterone (P 4 ) 30 and leptin were lower, and a higher E 2 /P 4 ratio was found in the obese group. In summary, the 31 establishment of goat follicle transcriptome would provide a useful reference for the molecular 32 mechanism of follicle development. The combined analysis of DEGs, enriched pathways and 33 follicular fluid composition revealed that P 4 and leptin might be potential biomarkers of follicle 34 development in goats. 49 Researchers found that obesity has a profound effect on estrous, follicle development, endocrine 50 and conception in both livestock and human beings (Sessions-Bresnahan et al., 2014). In addition, 51 the body conditions of dairy cows affected the quality of the preimplantation embryos, and a 52 body condition score (BCS) of over 3.0 resulted in a higher incidence of poor (fragmented) 53 embryos (Makarevich et al., 2016) . Obesity is associated with sub-optimal reproductive 54 performance. It is understandable that the number of young women with elevated body mass 55 indexes (BMIs) accessing assisted reproductive treatment (ART) is on the rise. Furthermore, 56 increasing BMI was positively correlated to increasing rates of preterm delivery and increasing 57 delivery rates of singleton term macrosomic offspring (>4000 g) (Deirdre et al., 2012) . (Várnagy et al., 2013) . In women undergoing in vitro 65 fertilization, higher adiponectin is a better biomarker of adequate follicular development than are 66 body weight or BMI (Liu et al., 2005) . In conclusion, obesity is an important factor that affects 67 reproductive performance and follicle development. 68 To date, the molecular mechanism of body condition on the follicle development of a goat is not 69 clear. Therefore, the aim of this study was to investigate the effects of body condition on gene 70 expression levels of follicles in estrous goats by RNA-Seq. Several potential genes and pathways 71 involved in the follicle development of obese goats were identified. The concentrations of 72 estradiol (E 2 ), progesterone (P 4 ), leptin and adiponectin in follicular fluid were compared 73 between the obese group and the control to find a potential biomarker of follicle development.
74 This dataset provides a useful reference for the molecular mechanisms of follicle development 75 and obesity in goats, and it contributes to the nutritional regulation of the body conditions of 76 breeding goats.
MATERIALS AND METHODS
78 Animals 79 The Yangtze River Delta white goat is famous for prolificacy and pen-hair in Southeast China. A 80 total of 72 female goats of the same age (9 months old) were raised by total mixed rations 81 (TMRs, 60:40 roughage and concentrate) under stall-fed conditions. The flock was estrous 82 diagnosed twice daily by male goats to identify the natural estrous ones. According to a five-83 point scale BCS, 24 estrous goats were classified into two groups: BCS > 3.5 (the obese group, 84 n=10) and BCS = 3 (the normal group, control group, n=14), respectively. All experimental 85 procedures were licensed by the Department of Health, The People's Republic of China (PRC), 86 in accordance with the Cruelty to Animals Act. All experiments were conducted in accordance 87 with the ethical procedures and policies approved by the Nanjing Agricultural University Animal 88 Care Committee (SYXK2011-0036). All efforts were made to minimize suffering.
89 Follicle collection 90 The 24 estrous goats were slaughtered at a local abattoir 8 h post estrous, and the ovaries were 91 obtained immediately. Intact follicles were isolated and torn by two tweezers under a 92 stereomicroscope. After measuring their diameters using vernier calipers, a single 2.0-3.5 mm 93 follicle was frozen in liquid nitrogen immediately. Follicular fluid was aspirated by syringe from 94 healthy, antral follicles (2.0-3.5 mm in diameter), transferred into 0.5 ml EP tubes and 95 centrifuged at 3000 rpm for 10 min at 4°C. Then, supernatants were collected and frozen in a -96 80℃ refrigerator for further hormone analysis.
97 RNA extraction 98 Total RNA of each follicle was extracted using the RNeasy Micro Kit (Qiagen, Germany) 99 according to the manufacturer's protocol. The yield and purity of RNA were assessed by 100 NANODROP. RNA had a 260/280 absorbance ratio of 1.8-2.0 to be used for following analysis.
101 RNA integrity was assessed by gel electrophoresis using a 1% agarose gel.
102 Illumina sequencing for transcriptome analysis 103 To obtain complete gene expression information, pooled RNA samples from goats of similar 104 BCS was used for transcriptome analysis. Total RNA samples from each follicles were pooled.
105 RNA-seq transcriptome libraries were prepared following the TruSeqTM RNA sample 106 preparation Kit (Illumina, San Diego, CA). 5 μg of RNA from each group was used. The mRNA 107 was isolated with poly(A) selection using oligo (dT) beads and fragmented into short fragments 108 with fragmentation buffer. The cDNA was synthesized with buffer, dNTPs, RNase H, and DNA 109 polymerase I, using the mRNA fragments as templates. The cDNA was eluted with EB buffer for 110 end repair and poly (A) addition. Finally, sequencing adapters were ligated to the fragments. The 111 cDNA fragments were purified by 2% agarose gel electrophoresis, followed by PCR 146 The RNA was converted to cDNA using the Prime ScriptTM RT Master Mix kit (TaKaRa).
147 Then the qRT-PCR was performed using SYBR ® Premix Ex TaqTM II (TaKaRa) and a 7300
148 Real-Time PCR System (Applied Biosystems) according to the manufacturer's protocol. Each 149 sample was run in triplicate. The primers used for validation were designed with Primer3 150 (http://primer3.ut.ee/) and GAPDH was used as an internal control (Table 1) .
151 Hormone assay of follicular fluid 152 The concentration of E 2 , P 4 , leptin, adiponectin in follicular fluid were determined with the sheep 153 ADP ELISA Kit (DRE-G1329c; Kmaels, US) following the manufacturer's protocol. The range 154 of standard curve was 6.25-100 ng/ml. All samples were run in triplicate in the same assay.
155 Absorbance values were measured at 450 nm using DNM-9602A microplate reader.
156 Statistical analysis 157 The data were expressed as mean ± SEM. The differences of E 2 , P 4 , leptin and adiponectin in 158 follicular fluid between the two groups were determined using Student's t-tests. Other statistical 159 analysis was performed by one-way analysis of variance (ANOVA) with multiple comparisons 160 of the means with the help of SPSS (Version 17.0; SPSS Inc. Chicago, IL, USA). The 161 differences were considered to be highly significant at p < 0.05.
RESULTS
163 Overview of Illumina sequencing and read assembly 164 We performed the de novo transcriptome sequencing of follicles using Illumina sequencing. The 165 results ( qRT-PCR analysis of selected DEGs of follicles of different BCS Control group(white bars) was compared to Obese group(black bars).All expression levels are relative to the level of expression in control follicles which has been arbitrarily one-fold.
